converted into a positive, the bismuth is shown white; the normal position of the parts is reversed. On the left side of the dilated end of the cesophagus there appears a portion of the spinal column.
(Skiagram by Mr. C. L. Wrinch.)
Dilatation of the CEsophagus without Stenosis.
By ROBERT WORTHINGTON, F.R.C.S.
PATIENT, a Belgian lady, aged 34, was first seen in 1915. She had suffered from difficulty in swallowing for two years, for which she had been treated medicinally in Belgium. She lived almost entirely on milk, but occasionally was able to swallow more solid food.
CEsophagoscopic examination showed that the gullet was dilated and contained milk curds, together with a piece of macerated meat (about 1 in. in length), which had the appearance of having been in situ for $ome considerable timae.
On evacuating the curds and piece of meat, it was surprising to find how easily a large sized bougie could be passed into the stomach. The following day a great improvement in swallowing was noticed, though it was not by any means normral. Patient unfortunately left the hospital and declined to have any further treatment.
Further news of her shows that she speedily relapsed into her previous condition of chronic dvsphagia. She occasionally has crises, when for a few days she is practically unable to swallow anything at all, whilst during the intervals she lives entirely on milk. This case, in my opinion, entirely disposes of the contention put forward a few years ago that there was no such condition as spasmodic stricture of the cesophagus.
Remarks by Professor S. G. SHATTOCK, F.R.S.
The following comments, which have received the approval of the two openers of the discussion on cesophagectasia, have been drawn up with the object of indicating what conclusions are suggested from a study of the specimens exhibited at the meeting. THE THICKENING OF THE MUSCULAR COAT. As shown in the specimens, this varies in degree in different cases; and even in the same specimen, in different zones, or at different levels of the dilatation. There is none in which the muscular wall is atrophic -i.e., absolutely thinner than the wall of the normal cesophagus. In some, the amount of muscular thickening is not merely proportional to the increased capacity of the tube, but is absolutely above the normal. The overgrowth of muscle is to be viewed as of a secondary or compensatory kind, brought about by the obstruction below. In all, therefore, a paralytic condition of the tube may be excluded as an explanation of the dilatation; although, of course, such an aetiology might obtain from disease, either peripheral or central, of its vagal supply; for it may be so produced experimentally. That an atrophic condition, however, might be merely a secondary phenomenon is not to be ignored in this connexion. As long as the blood supply of the dilating tube remains good, the muscular overgrowth would be maintained: when this fails, as from disease of the supplying arteries, immediate or remote, the dilatation would proceed with atrophy. These results would be strictly comparable with those which occur in the muscular wall of the bladder in obstruction due to enlargement of the prostate.
One of the interesting things arising out of the examination of the specimens is, that in one there is a well defined and pronounced hypertrophy around the terminal part of the cesophagus; viz., in one of the three from University College Hospital. The overgrowth is confined to the circular fibres.
[On the grouind that* there is evident hypertrophy of the phrenocardiac portion, Dr. Hill would not include this as a case of functional stenosis without anatomic lesion.] The only other speeimen suggesting an overgrowth of the cardiac sphincter is one from the London Hospital, figured by Sir Hugh Rigby in Choyce's " System of Surgery." The figure there given is somewhat misleading, however, in that the parts have not been straightened out to show their proper relations. When this is done (as shown in the drawing, fig. 12 , p. 90), it is seen that the thickened circular muscle lies almost entirely above the actual constriction, and in the wall of the lowest part of the dilated cesophagus. In this specimen, the thickening of the circular muscle, if regarded as a sphincter hyper-trophied in thickness and in length, is now incorporated in the dilated termination of the cesophagus. This apparent anomaly can only be explained by supposing that the chief part of the sphincter, which may at one time have closed the cardiac orifice or canal, has slowly given way under the distending force from above. It is therefore rerarkable that the musculature of the terminal portion of the canal below has sufficed to maintain the obstrud1ion.
[It may be observed, in passing, that the sphincter vesicae in the cat's bladder, although insignificant in size, is sufficient to prevent the distended bladde.r being emptied by firm pressure made with the hand, when the extrinsic action of the urethral muscle .in front is excluded by the passage of a catheter through the urethra but not actually into the bladder.]
As the'exact position and dimensions of the cardiac sphincter are matters of importance in connexion with the subject of oesophagectasia, two anatomical specimens have been specially prepared, male and female, and accurately drawn in order to elucidate the subject. Fig.   14A (P. 92) is from a well developed young adult male, who died after an operation for cerebellar tumour. The parts were carefully dissected after removal; a narrow cylinder of wet cotton wool was lightly drawn 'through the lower part of the cesophagus from the stomach; and the specimen, laid on cotton wool, was lhardened in formol solution, and afterwards bisected in the coronal plane. Fig. 14B is a similarly prepared specimen from a well-developed female of middle age, who died suddenly from pulmonary embolism after hysterectomy. One thing noticeable in making the preparations was the ease with which the cardia could be displaced through the opening between the crura, the connexion of the structures concerned being of the most delicate kind. Attention may be drawn to the thickness of the crura as well as to their close apposition to the lower end of the cesophagus, the relative positions of the different structures being carefully preserved. A study of the drawings will show that the thickening of the circular fibres forming the sphincter embraces part of the stomach as well as the end of the cesophagus, and that it lies quite below the diaphragm. In fig. 14B the dividing line between the cesophagus and the stomach is sharply brought out by the greater opacity of the thicker, squamous-celled epithelium of the former. The sphincter, moreover, is not a simple ring, but a fusiform thickening of sufficient length to justify the use of such a term as the cardiac canal rather than that of cardiac orifice-If compared with the pyloric sphincter ( fig. 14c ), the latter has an abrupt termination on the distal aspect, where it produces an annular elevation within the lumen; but on the proximal side the thickening of the circular muscle tails off around the pyloric canal, much as in the case of the c,ardiac sphincter.
If overgrowth of unstriped muscle be taken as an indication of abnormally forcible contraction, the dilatation in the case from University College referred to (p. 76) may be ascribed to cardiospasm [in the sense, Dr. Hill remarks, in which Mikulicz employed the term-viz., hypertrophic stenosis following on a primary functional spasm].
The hypertrophy in this case is remarkably like that met with in hypertrophic stenosis of the pyloric canal, as seen in infants; and more so when this stenosis is found in the adult. Of the last there are two examples in St. Thomas's Hospital Museum (Nos. 967, 943F). In both, the mucosa is intact; the muscular thickening is confined to the circular fibres; and in one, certainly (967), the stomach has been dilated from pyloric obstruction. Of No. 943F a drawing has been introduced ( fig. 15 ). It came from a man, aged 61, admitted for mitral stenosis; he had had malaria, and there was a history of rheumatic fever; nothing in regard to gastric trouble is mentioned in the notes. In the case of the University College specimen, the patient was 55 years of age; symptoms had existed for eighteen years. In Sir Hugh Rigby's case, the patient was 42, and symptoms had been present " for many years." Whether hypertrophic stenosis of the pyloric canal may not arise at a later date than usually assumed is a matter needing further observation; if so, the two conditions would be still more parallel. No similar overgrowth of the cardiac sphincter is present in any of the other specimens. In explanation of these, a want of co-ordination between the propulsive action above and the relaxation of the sphincter below may be the more correct explanation; and it is this which the term " achalasia" is designed to connote: for, clinically, therq is no palpable hindrance to the passage of the bougie through the cardia. When the two phenomena are compared, there is, perhaps, no very great difference between them. In the second case, the obstruction is due to the tonic contraction of the cardiac sphincter; and in the first, the contraction is augmented, or hypertonic-i.e., it is a proper cardiospasm. Nevertheless it conduces to accuracy to draw the distinction if there are grounds for making it.
Next, in regard to the part played by the diaphragm. Whatever can be distinctly conceived is possible, and it may be that the neuro-muscular fault in certain cases lies in the diaphragm and that the obstruction is extrinsic. The skiagrams undoubtedly demonstrate the presence of an undilated segment of the cesophagus above the stomach, the upper limit of which segment corresponds with the superior surface of the diaphragm. This, it may be submitted, however, does not prove that the diaphragm is the cause of the obstruction. The obstruction, one may still think, is below at the cardia; the tone of the diaphragm disallowing the dilatation of the included part of the tube. When, in the course of time, the increasing pressure of the accumulation above overcomes this extrinsic support, then, as shown by the skiagrams and specimens, the dilatation involves the whole of the canal as far as the sphincter, which nevertheless remains capable of holding up the cesophageal contents. The term " phreno-cardiac segment," as used by Dr. William Hill, is very appropriate as applied anatomically in the present discussion. That an inhibitory relaxation of the diaphragm immediately around the oesophagus accompanies the dilatation of the cardiac sphincter is not improbable, judging by analogy from what occurs in other positions; and it may prove that failure in the second is accompanied with failure in the first, although, per se, the tone of the diaphragm would be ineffective as a cause of obstruction.
That a reflex may arise in the stomach, which will prevent the entry of ingesta, may be taken as established, and is illustrated by such a case as the following: A patient was in St. Thomas's Hospital suffering from a gastric ulcer. Following a bismuth meal a skiagram showed that after much had passed into the stomach, the material was held up in the cesophagus, which became dilated, the dilatation terminating inferiorly immediately above the diaphragm. Here the achalasia arose as a reflex transmitted from the stomach. There is no evidence, however, that gastric conditions, either organic or functional, are necessary aetiological factors in producing neuro-muscular cesophagectasia. On the contrary, the direct observation made by Dr. Brown Kelly proves that the 'reflex fault may lie in the cesophagus, since the experimental irritation of the mucosa above the cardia, in place of being followed by relaxation of the sphincter, as it is normally, was followed by its closure.
Lastly, amongst the drawings there is inserted one showing a distinct and widespread muscular hypertrophy, especially of the circular layer, but unaccompanied with dilatation; the heart was much dilated, and weighed 18' oz. A similar condition is shown in a second specimen from Guy's Hospital Museum, described by Dr. Newton Pitt.' Here the heart was likewise enlarged. The muscular thickening of the cesophagus was most marked an inch above the cardiac orifice. Such results have been attributed to obstruction caused by the pressure of the enlarged heart. Aortic aneurysm may undoubtedly produce cesophageal obstruction and some local dilatation of the canal above.
In connexion with muscular hypertrophy of the cesophagus without dilatation it is enough to point out that it may represent a completely compensated achalasia, or even cardiospasm-a possibility already conceived by Dr. Brown Kelly.2 This could only be established by finding such hypertrophy unassociated with aortic aneurysm, enlargement.,of the heart, or other extrinsic organic obstruction. Trans. Path. Soc., 1888, xxxix, p. 107. 
